Binding of calmodulin to the microfilament network correlates with induction of a macrophage tumoricidal response.
Induction of mouse peritoneal macrophage cytotoxicity against SV3T3, a line of virally transformed mouse cells correlated with the distribution of cytoplasmic calmodulin in the macrophages. The organization of the cytoskeleton was examined by fluorescent microscopy and by transmission electron microscopy, using immunogold tagging after Triton-X-100 (TX-100) extraction of the macrophages. Macrophages that had been activated to a tumoricidal state in vivo by vaccinia virus or in vitro by lymphokine stimulation displayed cytoskeletal networks that were more extended and weblike than did resident macrophages. The organization of microfilaments and microtubules in the cytoskeleton was displayed by using either anti-actin or anti-tubulin. Immunogold labeling of tumoricidal macrophage cytoskeletons with anti-calmodulin revealed strong binding to the microfilament network and no binding to microtubules. Anti-calmodulin reacted weakly with the cytoskeletal network of resident macrophages, and this was not demonstrably greater than the reaction with normal sheep serum. However, resident macrophages displayed a high density of calmodulin (CAM) associated with unidentifiable structures in the perinuclear region when reacted with anti-calmodulin. These characteristic distributions of CAM in resident and activated macrophages was confirmed by immunofluorescence. The total and cytoskeletal-associated amounts of calmodulin per unit of protein were determined by radioimmune assay and 125I labeling followed by SDS-PAGE. No statistically significant differences were detected between resident and activated macrophages in either the total cell or cytoskeleton fractions. In summary, our results suggest that induction of tumoricidal activity of mouse peritoneal macrophages correlates with the translocation of calmodulin to the microfilament network of the cytoskeleton.